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(54) STEP-UP/DOWN CONVERTER AND SYSTEM INTERCONNECTION INVERTER USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a step-up/down converter 
which can step up and step down the voltage through simplified 
control. 

SOLUTION: This step-up/down converter is capable of converting 
a DC voltage 1 1 supplied across the input terminals to the ripple 
current and is composed of the first and second transistors Q1, Q2 
connected in series across the input terminals, third and fourth 
transistors Q3, Q4 connected in series across the output 
terminals, a reactor L1 connected between a node of the first and 
second transistors Q1, Q2 and a node of the third and fourth 
transistors Q3, Q4, and a control circuit 16 for PWM control of arm 
consisting of the third and fourth transistors Q3, Q4 while the 
PWM drive of the arm consisting of the first and second 
transistors Q1, Q2. Accordingly, the step-up/down operations may 
be controlled easily by adequately setting the duties of these arms. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]The 1st and 2nd transistors provided with the following by which said converter is connected in 
series to said DC power supply, The 3rd and 4th transistors connected in series between input edges of 
said inverter, Have a reactor connected between a node of said 1st and 2nd transistors, and a node of said 
3rd and 4th transistors, and said control circuit, A system interconnection inverter carrying out the PWM 
drive of the arm which consists of said 3rd and 4th transistors carrying out the PWM drive of the arm 
which consists of said 1st and 2nd transistors. 

A converter which is a system interconnection inverter which supplies electric power from DC power 
supply to either [ at least ] alternating current load or a system, and changes into pulsating flow direct 
current voltage supplied from said DC power supply. 

An inverter which changes into exchange said pulsating flow supplied from said converter. 
An intercondenser provided between said converter and said inverter. 
A control circuit which controls operation of said converter. 

[Claim 2]The system interconnection inverter according to claim 1, wherein said intercondenser consists of 
film capacitors. 

[Claim 3]The system interconnection inverter according to claim 1 or 2, wherein capacity value of said 
intercondenser is several micro F - tens of micro F. 

[Claim 4]When said direct current voltage is lower than an absolute value of voltage of said system, said 
control circuit, A system interconnection inverter given in any 1 paragraph of claims 1 thru/or 3 controlling 
said converter so that duty of said 1st transistor becomes larger than duty of said 3rd transistor. 
[Claim 5]When said direct current voltage is higher than an absolute value of voltage of said system, said 
control circuit, A system interconnection inverter given in any 1 paragraph of claims 1 thru/or 4 controlling 
said converter so that duty of said 1st transistor becomes smaller than duty of said 3rd transistor. 
[Claim 6]Said control circuit controls ON and OFF of said 1st and 2nd transistors by comparing the 1st 
control signal and subcarrier, A system interconnection inverter given in any 1 paragraph of claims 1 
thru/or 5 controlling ON and OFF of said 3rd and 4th transistors by comparing the 2nd control signal and 
said subcarrier. 

[Claim 7]The system interconnection inverter according to claim 6, wherein said 1st control signal is a 
sinusoidal wave substantially. 

[Claim 8]The system interconnection inverter according to claim 6 or 7, wherein said 2nd control signal is a 
direct current wave substantially. 

[Claim 9]A rise and fall pressure converter which changes into pulsating flow direct current voltage 
supplied between input edges, comprising: 

The 1st and 2nd transistors connected in series between said input edges. 
The 3rd and 4th transistors connected in series between outgoing ends. 

A reactor connected between a node of said 1st and 2nd transistors, and a node of said 3rd and 4th 
transistors. 

A control circuit which carries out the PWM drive of the arm which consists of said 3rd and 4th transistors 
while carrying out the PWM drive of the arm which consists of said 1st and 2nd transistors. 



[Claim 10]The rise and fall pressure converter according to claim 9, wherein said control circuit controls 
said 1st [ the ] thru/or the 4th transistor so that duty of said 1st transistor becomes larger than duty of 
said 3rd transistor at the time of pressure-up operation. 

[Claim 1 1]The rise and fall pressure converter according to claim 9 or 10, wherein said control circuit 
controls said 1st [ the ] thru/or the 4th transistor so that duty of said 1st transistor becomes smaller than 
duty of said 3rd transistor at the time of pressure-lowering operation. 

[Claim 12]Said control circuit controls ON and OFF of said 1st and 2nd transistors by comparing the 1st 
control signal and subcarrier, A rise and fall pressure converter given in any 1 paragraph of claims 9 
thru/or 1 1 controlling ON and OFF of said 3rd and 4th transistors by comparing the 2nd control signal and 
said subcarrier. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the rise and fall pressure converter which can, more 
particularly, perform pressure-up operation and pressure-lowering operation by easy control, and the 
system interconnection inverter using this about the system interconnection inverter which used a rise and 
fall pressure converter and this. 
[0002] 

[Description of the Prior Art]The system interconnection inverter is known as a circuit which links with a 
system conventionally the direct current power supplied from DC power supplies, such as a solar cell and a 
fuel cell, and is changed into alternating current power. As an example of a system interconnection 
inverter, it is indicated to JP,2000-1 52651, A. 

[Q003] Drawing 7 is a circuit diagram of the conventional system interconnection inverter indicated in the 
gazette. 

[0004]As shown in drawing 7 , the conventional system interconnection inverter indicated in the gazette, 
The pressure-up converter 2 which performs corrugating while carrying out pressure up of the direct 
current voltage supplied from the input power 1, It has the intermediate stage capacitor 3 which carries out 
smoothness of the output from a pressure-up converter, the inverter 4 which carries out corrugating of 
the output current lo to a sine wave, the filter 5 which carries out smoothness of the output voltage, and 
the control circuit 6 which controls operation of the pressure-up converter 2 and the inverter 4. 
In the state where the control circuit 6 has the voltage of the input power 1 lower than system voltage, 
While making the pressure-up converter 2 switch by high frequency, the inverter 4 is made to switch by a 
low frequency wave according to the polarity of system voltage, While stopping switching of the pressure- 
up converter 2, the inverter 4 is made to switch by high frequency in the state where the voltage of the 
input power 1 is higher than system voltage. 

[0005]While pressure up and corrugating are performed by the pressure-up converter 2 by this in the state 
where the voltage of the input power 1 is lower than system voltage, corrugating will be performed by the 
inverter 4 in the state where the voltage of the input power 1 is higher than system voltage. 
[0006]In the conventional system interconnection inverter shown in drawin g 7, the output of the pressure- 
up converter 2 is a direct current, and since it is necessary to fully stabilize the voltage, very big capacity 
(about 5000 micro F) is required of the intermediate stage capacitor 3. For this reason, as this intermediate 
stage capacitor 3, an electrolytic condenser is generally used. 
[0007] 

[Problem(s) to be Solved by the Invention]However, generally the electrolytic condenser is large-sized, and 
moreover, since it is short-life compared with other capacitors, if such parts are used, the whole system 
interconnection inverter is not only enlarged, but the problem that reliability falls will arise. Here, in order to 
lengthen the life of an electrolytic condenser and to improve reliability, it is effective to use two or more 
electrolytic condensers in parallel, but the further enlargement will be brought about in this case. 
[0008]ln the conventional system interconnection inverter mentioned above, Since the operation 
(pressure-up operation) in the state where the voltage of the input power 1 is lower than system voltage 
differs from the operation (pressure-lowering operation) in the state where the voltage of the input power 
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1 is higher than system voltage, greatly, while control is complicated, The output wave which can be set for 
operation to change had a problem of being easy to produce disorder. 

[0009]Therefore, the purpose of this invention is to provide the rise and fall pressure converter which can 
perform pressure-up operation and pressure-lowering operation by easy control, and the system 
interconnection inverter using this. 

[0010]Other purposes of this invention are to provide the rise and fall pressure converter which can 
perform smoothly the change rate of pressure-up operation and pressure-lowering operation, and the 
system interconnection inverter using this. 

[0011]The purpose of further others of this invention is to provide the system interconnection inverter 

which does not need to use an electrolytic condenser as an intermediate stage capacitor. 

[0012] 

[Means for Solving the Problem]A converter which changes into pulsating flow direct current voltage which 
the purpose that this invention starts is a system interconnection inverter which supplies electric power 
from DC power supply to either [ at least ] alternating current load or a system, and is supplied from said 
DC power supply, An inverter which changes into exchange said pulsating flow supplied from said 
converter, An intercondenser provided between said converter and said inverter, The 1st and 2nd 
transistors provided with a control circuit which controls operation of said converter by which said 
converter is connected in series to said DC power supply, The 3rd and 4th transistors connected in series 
between input edges of said inverter. Have the reactor connected between a node of said 1st and 2nd 
transistors, and a node of said 3rd and 4th transistors, and said control circuit, It is attained by system 
interconnection inverter carrying out the PWM drive of the arm which consists of said 3rd and 4th 
transistors, carrying out the PWM drive of the arm which consists of said 1st and 2nd transistors. 
[0013]From carrying out the PWM drive of the arm which consists of the 3rd and 4th transistors according 
to this invention, carrying out the PWM drive of the arm which consists of the 1st and 2nd transistors. By 
setting up such duty appropriately, step-down-and-step-up operation can be performed easily, and a 
change rate of pressure-up operation and pressure-lowering operation can be performed further smoothly. 
According to this invention, since capacity value required of an intercondenser is small, it becomes 
possible to miniaturize size of the whole device. 

[0014]Said intercondenser consists of film capacitors in a desirable embodiment of this invention. 
[0015]According to the desirable embodiment of this invention, it becomes possible to improve the 
reliability of the whole device. 

[0016]In a still more desirable embodiment of this invention, capacity value of said intercondenser is set as 
several micro F — tens of micro F. 

[0017]In a desirable embodiment of this invention, when said direct current voltage is lower than an 
absolute value of voltage of said system, said control circuit controls said converter so that duty of said 
1st transistor becomes larger than duty of said 3rd transistor. 

[0018]In a still more desirable embodiment of this invention, when said direct current voltage is higher than 
an absolute value of voltage of said system, said control circuit controls said converter so that duty of said 
1st transistor becomes smaller than duty of said 3rd transistor. 

[0019]In a still more desirable embodiment of this invention, By comparing the 1st control signal and 

subcarrier, said control circuit controls ON and OFF of said 1st and 2nd transistors, and controls ON and 

OFF of said 3rd and 4th transistors by comparing the 2nd control signal and said subcarrier. 

[0020]In a still more desirable embodiment of this invention, said 1 st control signal is a sinusoidal wave 

substantially. 

[0021]In a still more desirable embodiment of this invention, said 2nd control signal is a direct current wave 
substantially. 

[0022]The 1st and 2nd transistors that said purpose of this invention is a rise and fall pressure converter 
which changes into pulsating flow again direct current voltage supplied between input edges, and were 
connected in series between said input edges, A reactor connected between the 3rd and 4th transistors 
connected in series between outgoing ends, and a node of said 1st and 2nd transistors and a node of said 
3rd and 4th transistors, It is attained by rise and fall pressure converter having a control circuit which 
carries out the PWM drive of the arm which consists of said 3rd and 4th transistors, carrying out the PWM 
drive of the arm which consists of said 1st and 2nd transistors. 

[0023]From carrying out the PWM drive of the arm which consists of the 3rd and 4th transistors according 



to this invention, carrying out the PWM drive of the arm which consists of the 1st and 2nd transistors. By 
setting up such duty appropriately, step-down-and-step-up operation can be performed easily, and a 
change rate of pressure-up operation and pressure-lowering operation can be performed further smoothly. 
[0024]ln a desirable embodiment of this invention, at the time of pressure-up operation, said control circuit 
controls said 1st [ the ] thru/or the 4th transistor so that duty of said 1st transistor becomes larger than 
duty of said 3rd transistor. 

[0025]In a still more desirable embodiment of this invention, at the time of pressure-lowering operation, 
said control circuit controls said 1st [ the ] thru/or the 4th transistor so that duty of said 1st transistor 
becomes smaller than duty of said 3rd transistor. 

[0026]In a still more desirable embodiment of this invention, By comparing the 1st control signal and 
subcarrier, said control circuit controls ON and OFF of said 1st and 2nd transistors, and controls ON and 
OFF of said 3rd and 4th transistors by comparing the 2nd control signal and said subcarrier. 
[0027] 

[Embodiment of the Invention]Hereafter, the desirable embodiment of this invention is explained in detail, 
referring to an accompanying drawing. Although the system interconnection inverter concerning this 
embodiment is a circuit which links with a system the direct current power supplied from DC power supply, 
and is changed into alternating current power and is not limited in particular, as DC power supply v the 
power supply from a solar cell or a fuel cell can be used for it. 

[0028]Drawing 1 is a circuit diagram of the system interconnection inverter 10 concerning the desirable 
embodiment of this invention. 

[0029] As shown in drawing 1 , the system interconnection inverter 10 concerning this embodiment, It is a 
circuit which receives the direct current power from DC power supply 11, changes this into exchange, and 
is supplied to the alternating current load 18 and the system 19, It is connected among the both ends of 
DC power supply 11, and the voltage of DC power supply 11 Pressure up or the rise and fall pressure 
converter 13 which performs corrugating while lowering the pressure, The intercondenser 14 connected 
between the outgoing ends of the rise and fall pressure converter 13, The inverter 15 which performs a 
polar change so that it may be connected between the outgoing ends of the rise and fall pressure 
converter 13 and the output current lo may serve as a sine wave, It has the smoothing circuit 17 
connected between the output of the inverter 15, the alternating current load 18, and the system 19, and 
the control circuit 16 which controls operation of the rise and fall pressure converter 13 and the inverter 
15, and the output of the smoothing circuit 17 is connected to the alternating current load 18 and the 
system 19. 

[0030]The rise and fall pressure converter 13 is provided with the following. 

The 1st arm that consists of the 1st transistor Q1 and 2nd transistor Q2 that were connected in series. 
The 2nd arm that consists of the 3rd transistor Q3 and 4th transistor Q4 that were connected in series. 
The reactor L1 for energy pooling connected between the 1st and 2nd transistors Q1, the node of Q2, and 
the 3rd and 4th transistors Q3 and the node of Q4. 

The diodes D1-D4 connected in parallel with the 1st - the 4th transistor Q1-Q4, respectively. 
As shown in drawing 1 , the 1st and 2nd transistors Q1 and the 1st arm that consists of Q2 are connected 
among the both ends of DC power supply 11. The 3rd and 4th transistors Q3 and the 2nd arm that consists 
of Q4 serve as an outgoing end of the rise and fall pressure converter 13. 

[0031] Although explained in full detail below, the rise and fall pressure converter 13 performs pressure-up 
operation, when the input voltage Epv from DC power supply 11 is lower than the absolute value of the 
voltage Vo of the system power supply 19, and when the input voltage Epv from DC power supply 11 is 
higher than the absolute value of the voltage Vo of the system power supply 19, it performs pressure- 
lowering operation. 

[0032]The intercondenser 14 constitutes a filter with the reactor L1 contained in the rise and fall pressure 
converter 13. What is necessary is just to set it as several micro F - about tens of micro F, when sufficient 
value to absorb the ripple current generated when the rise and fall pressure converter 13 performs 
pressure-up operation is calculated and the reactor L1 whose inductance is about 5 microhenries is 
specifically used as the capacity value. For this reason, although not limited especially as the 
intercondenser 14, it is preferred to use a film capacitor. Since the life of a film capacitor is very long 
compared with an electrolytic condenser, it does not spoil the reliability of the system interconnection 
inverter 10 concerning this embodiment. Since the capacity value to need is comparatively small, 
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enlargement of the system interconnection inverter 10 is prevented. 
[0033]The inverter 15 is provided with the following. 

The 3rd arm that consists of the 5th transistor Q5 and 6th transistor Q6 that are what is called full bridge 
circuits, and were connected in series. 

The 4th arm that consists of the 7th transistor Q7 and 8th transistor Q8 that were connected in series. 
The diodes D5-D8 connected in parallel with the 5th - the 8th transistor Q5-Q8, respectively. 
As shown in drawing 1, the 5th and 6th transistors Q5, the 3rd arm that consists of Q6 and the 7th and 8th 
transistors Q7, and the 4th arm that consists of Q8, All are connected between the outgoing ends of the 
rise and fall pressure converter 13, and the smoothing circuit 17 is connected between the 5th and 6th 
transistors Q5, the node of Q6, and the 7th and 8th transistors Q7 and the node of Q8. 
[0034]The smoothing circuit 17 consists of the reactor L2 and capacitor CO for noise rejection. 
[0035]Between the smoothing circuit 17, the alternating current load 18, and the system 19, it has the 
output current monitor M which detects the output current lo, and the detection value is supplied to the 
control circuit 16. 

[0036]The control circuit 16 is provided with the following. 

The rise and fall pressure converter control circuit 21 for controlling operation of the rise and fall pressure 
converter 13. 

The inverter control circuit 22 for controlling operation of the inverter 15. 

r0037] Drawing 2 is a block diagram showing roughly the composition of the rise and fall pressure converter 
control circuit 21. 

[0038]As shown in dr awin g 2, the rise and fall pressure converter control circuit 21 is provided with the 
following. 

Full wave rectifier 31. 

Peak voltage detecting circuit 32. 

Subtractor 33. 

The compensator 34, the adding machine 35, the sinusoidal generation machine 36, the multiplier 37, the 
subtractor 38, the compensator 39, the adding machine 40, the subcarrier generation circuit 41, the gate 
circuit 42, and the rise and fall pressure converter drive circuit 43. 

[0039]The full wave rectifier 31 is a circuit which rectifies this in response to the detection value m of the 
output current monitor M, and the output is supplied to the peak voltage detecting circuit 32. As the full 
wave rectifier 31, the full bridge circuit by a diode can be used, for example. 

[0040]The peak voltage detecting circuit 32 computes the peak value of the volts alternating current 
supplied from the full wave rectifier 31 by direct-current-izing the output from the full wave rectifier 31, 
and multiplying the direct current voltage by pi/2. The acquired peak value is supplied to the subtractor 33. 

[0041]The subtractor 33 is a circuit which subtracts the output value of the filter 31 from the desired 
value [peak of the peak value of output current, and the output is supplied to the compensator 34. The 
desired value [peak of the peak value of output current is given from the outside according to the 
operation condition of the system interconnection inverter 10 concerning this embodiment. 
[0042]The compensator 34 is a circuit for attaining an improvement and stabilization of controlling 
performance, for example, an amplifier can be used for it. 

[0043]The adding machine 35 is a circuit adding the output value of the compensator 34, and the voltage 
Epvn at the time of the maximum dissipation of DC power supply 11, and the control signal S3 which is the 
output is supplied to the gate circuit 42. This control signal S3 is a direct current signal which amended the 
voltage Epvn at the time of the maximum dissipation of DC power supply 1 1 based on the desired value 
[peak of the detection value m of the present output current, and the peak value of output current 
[0044]The sinusoidal generation machine 36 is a circuit which generates the sine wave sin, and is 
substantially coincided with the frequency of the system power supply 19 as the frequency. 
[0045]The multipliers 37 are the sine wave sin which is an output of the sinusoidal generation machine 36, 
and a circuit which multiplies by the desired value [peak of the peak value of output current, and desired 
value m' of the output current which is the output is supplied to the subtractor 38. 

[0046]The subtractor 38 is a circuit which subtracts the detection value m of the output current monitor M 



from desired value m' of the output current which is an output of the multiplier 37, and the output is 
supplied to the compensator 39. 

[0047]The compensator 39 is a circuit for attaining an improvement and stabilization of controlling 
performance, for example, an amplifier can be used for it. 

[0048]The adding machine 40 is a circuit adding the output value of the. compensator 39, and the detection 
value of the output voltage Vo, and the control signal S1 which is the output is supplied to the gate circuit 
42. This control signal S1 is a sine wave signal which amended the voltage waveform of the system power 
supply 19 based on the desired value Ipeak of the detection value m of the present output current, and the 
peak value of output current. 

[0049]The subcarrier generation circuit 41 is a circuit which generates the subcarrier S2, and this 
subcarrier S2 is supplied to the gate circuit 42. Although the frequency of the subcarrier S2 is set up more 
highly enough than the frequency of the system power supply 19 and is not limited in particular, it is 
preferred to set it as about 16 kHz. 

[0050]While the gate circuit 42 generates the rise and fall pressure converter control signals d and c2 by 
receiving the control signal S1, the control signal S3, and the subcarrier S2, and comparing the control 
signal S1 with the subcarrier S2, It is a circuit which generates the rise and fall pressure converter control 
signals c3 and c4 by comparing the control signal S3 with the subcarrier S2. The details are mentioned 
later. 

[0051 ]The rise and fall pressure converter drive circuit 43 is a circuit which drives the rise and fall 
pressure converter 13 by amplifying the rise and fall pressure converter control signals d-c4, generating 
the rise and fall pressure converter driving signals C1-C4, and supplying these to the gate of the 1st 
thru/or the 4th transistor Q1-Q4, respectively. Therefore, four buffer circuits which receive the rise and 
fall pressure converter control signals c1~c4 in the rise and fall pressure converter drive circuit 43, 
respectively, and output the rise and fall pressure converter driving signals C1-C4 to it are included. 
[0052] Drawing 3 is a block diagram showing the composition of the inverter control circuit 22 roughly. 
[0053]As shown in drawing 3, the inverter control circuit 22 is provided with the following. 
The inverter control signal generating circuit 51 which generates the inverter control signals c5-c8 in 
response to the output voltage Vo. 

The inverter drive circuit 52 which generates the inverter drive signals C5-C8 in response to the inverter 
control signals c5-c8. 

[0054]The inverter control signal generating circuit 51 detects the polarity of the output voltage Vo, and 
generates the inverter control signals c5-c8 based on this. When the polarity of the output voltage Vo is 
positive, more specifically, The inverter control signals c5 and c8 are made into high level, and the inverter 
control signals c6 and c7 are made into a low level, and conversely, when the polarity of the output voltage 
Vo is negative, make the inverter control signals c6 and c7 into high level, and let the inverter control 
signals c5 and c8 be low level. 

[0055]The inverter drive circuit 52 is a circuit which drives the inverter 15 by amplifying the inverter 
control signals c5-c8, generating the inverter drive signals C5-C8, and supplying these to the gate of the 
5th - the 8th transistor Q5-Q8, respectively. Therefore, four buffer circuits which receive the inverter 
control signals c5-c8 in the inverter drive circuit 52, respectively, and output the inverter drive signals C5- 
C8 to it are included. 

[0056]Next, operation of the system interconnection inverter 10 concerning this embodiment is explained. 
[0057]The rise and fall pressure converter 13 contained in the system interconnection inverter 10 
concerning this embodiment as above-mentioned, When the input voltage Epv from DC power supply 11 is 
lower than the absolute value of the voltage Vo of the system power supply 19, pressure-up operation is 
performed, and when the input voltage Epv from DC power supply 1 1 is higher than the absolute value of 
the voltage Vo of the system power supply 19, pressure-lowering operation is performed. The pressure-up 
control and pressure-lowering control to the rise and fall pressure converter 13 are performed by 
controlling the ratio of the duty d1 of the 1st transistor Q1 to the duty d3 of the 3rd transistor Q3. A 
following formula is a formula for explaining this. 
[0058] 

e R =(Epvxd1)/d3 (1) 



In a formula (1), e B is the output voltage of the step-down-and-step-up capacitor 13, i.e., the both-ends 
voltage of the intercondenser 14. 

[0059]So that clearly from a formula (1) output voltage e B of the step-down-and-step-up capacitor 13, It 

is decided by the ratio of the duty d1 of the 1st transistor Q1 to the duty d3 of the 3rd transistor Q3, 
When the duty d1 of the 1st transistor Q1 is larger than the duty d3 of the 3rd transistor Q3, it becomes 
pressure-up operation, and conversely, when the duty d3 of the 3rd transistor Q3 is larger than the duty 
d1 of the 1st transistor Q1, it becomes pressure-lowering operation. 

[0060]Next f the deciding method of the duty d1 of the 1st transistor Q1 and the duty d3 of the 3rd 
transistor Q3 is explained. 

r006n Drawing 4 is a timing diagram showing operation of the gate circuit 42 in the state where the level of 
the control signal S1 is more expensive than the level of the control signal S3, and when the input voltage 
Epv from DC power supply 1 1 is lower than the absolute value of the voltage Vo of the system power 
supply 19, it will be in such a state. The level of the control signal S1 which is a sine wave substantially is 
linearly shown from drawing 4 expanding a very short period and being shown. 

[0062]As shown in drawing 4 , the gate circuit 42 compares the control signal S1 with the subcarrier S2, In 
a period higher than the subcarrier S2, the control signal S1 makes high-level the rise and fall pressure 
converter control signal c1, and the control signal S1 makes high-level conversely the rise and fall 
pressure converter control signal c2 in a period lower than the subcarrier S2. The gate circuit 42 compares 
the control signal S3 with the subcarrier S2, and the control signal S3 makes high-level the rise and fall 
pressure converter control signal c3 in a period higher than the subcarrier S2, On the contrary, the control 
signal S3 makes high-level the rise and fall pressure converter control signal c4 in a period lower than the 
subcarrier S2. 

[0063]By this, since the rise and fall pressure converter control signals c1 and c2 turn into an opposite 
phase signal mutually and the rise and fall pressure converter control signals c3 and c4 turn into an 
opposite phase signal mutually, The PWM drive of each of 1st and 2nd transistors Q1, arms which consist 
of Q2, and the 3rd and 4th transistors Q3 and the arms which consist of Q4 will be carried out 
simultaneously. However, so that one [ simultaneously or / the 3rd transistor Q3 and 4th transistor Q4 ] 
simultaneously, [ the 1st transistor Q1 and 2nd transistor Q2 ] A dead time is inserted among the rise and 
fall pressure converter control signals c1 and c2 and among the rise and fall pressure converter control 
signals c3 and c4. 

[0064]Since such operation is performed, in the state where the level of the control signal S1 is more 
expensive than the level of the control signal S3, the duty d1 of the 1st transistor Q1 becomes large 
inevitably rather than the duty d3 of the 3rd transistor Q3, and, as for the rise and fall pressure converter 
13, pressure-up operation is performed. When the rise and fall pressure converter 13 performs pressure-up 
operation, as shown in drawing 4 . as switch-on of the 1st thru/or the 4th transistor Q1-Q4, The state 
[ one / state / the 1st transistor Q1 and 3rd transistor Q3 ] (state 1), The state (state 4), one [ a state 
(state 3), and the 2nd transistor Q2 and 4th transistor Q4 ], will be repeated. [ one / the transistor / the 
1st transistor Q1 and 4th transistor Q4 ] When the rise and fall pressure converter 13 performs pressure- 
up operation, the state (state 2), one [ the 2nd transistor Q2 and 3rd transistor Q3 ], does not exist. 
[0065]The level of the control signal S1 is a timing diagram showing operation of the gate circuit 42 in a 
state lower than the level of the control signal S3, and drawin g 5 will be in such a state, when the input 
voltage Epv from DC power supply 11 is higher than the absolute value of the voltage Vo of the system 
power supply 19. The level of the control signal S1 which is a sine wave substantially is linearly shown from 
drawing 5 expanding a very short period and being shown. 

[0066]As shown in drawing 5 , in the state where the level of the control signal S1 is lower than the level of 
the control signal S3, the duty d3 of the 3rd transistor Q3 becomes large inevitably rather than the duty d1 
of the 1st transistor Q1, and, as for the rise and fall pressure converter 13, pressure-lowering operation is 
performed. When the rise and fall pressure converter 13 performs pressure-lowering operation, as shown in 
drawing 5 , as switch-on of the 1st thru/or the 4th transistor Q1-Q4, The state [ one / state / the 1st 
transistor Q1 and 3rd transistor Q3 ] (state 1), The state (state 4), one [ a state (state 2), and the 2nd 
transistor Q2 and 4th transistor Q4 ], will be repeated. [ one / the transistor / the 2nd transistor Q2 and 
3rd transistor Q3 ] When the rise and fall pressure converter 13 performs pressure-up operation, the state 
(state 3), one [ the 1st transistor Q1 and 4th transistor Q4 ], does not exist. 



r0067l Drawing 6 (a) - (d) is a representative circuit schematic of the system interconnection inverter 10 in 
the state 1 - the state 4, respectively. 

[0068]When the state 1 and the state 3 are repeated so that clearly from drawing 6, the output voltage of 
the rise and fall pressure converter 13 becomes higher than the input voltage Epv from DC power supply 
1 1 (pressure-up operation), When the state 1 and the state 2 are repeated, the output voltage of the rise 
and fall pressure converter 13 becomes lower than the input voltage Epv from DC power supply 11 
(pressure-lowering operation). 

[0069] After the voltage waveform between the outgoing ends of the rise and fall pressure converter 13 
turns into a pulsating flow waveform, and is substantially in agreement with the absolute value of the 
voltage of the system power supply 19 by operation explained above and this is changed into a sine wave 
by the inverter 15, the system power supply 19 is supplied. 

[0070]Thus t ON and OFF of the 1st which constitutes the rise and fall pressure converter 13 according to 
this embodiment - the 4th transistor Q1-Q4, Since it is determined by comparing the control signals S1 
and S3 with the subcarrier S2, a change in the pressure-lowering operation and pressure-up operation by 
the rise and fall pressure converter 13 will be performed automatically, and the change rate of pressure-up 
operation and pressure-lowering operation can be performed smoothly. 

[0071]In this embodiment, since the intercondenser 14 should just absorb the ripple current generated 
when the rise and fall pressure converter 13 performs pressure-up operation, as the capacity value, 
several micro F - about tens of micro F may be sufficient as it, and it can use a small film capacitor. This 
becomes possible to miniaturize the system interconnection inverter 10 whole. The reliability of the system 
interconnection inverter 10 with which a film capacitor requires the life for this embodiment from a long 
time dramatically compared with an electrolytic condenser is substantially improved as above-mentioned. 
[0072]Various change is possible for this invention within the limits of the invention indicated to the claim 
without being limited to the above embodiment, and it cannot be overemphasized that they are also what is 
included within the limits of this invention. 

[0073]For example, what is necessary is to use the output voltage Vo instead of the detection value m of 
the output current monitor M supplied to the rise and fall pressure converter control circuit 21, and just to 
use the desired value of output voltage instead of the output voltage Vo, in carrying out self sustaining of 
the system interconnection inverter 10 concerning the above-mentioned embodiment. 
[0074] 

[Effect of the Invention]As explained above, according to this invention, it becomes possible to provide the 
rise and fall pressure converter which can perform pressure-up operation and pressure-lowering operation 
by easy control, and the system interconnection inverter using this. According to this invention, it becomes 
possible to provide a small and reliable system interconnection inverter. 

[Translation done.] 
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[0 0 5 5 ] -f W<-*»»|e]fc5 2tt, -< W<-*ffl 

C8&4/&U Cft?>£S!5 — 3!8<0 by yy^^Q 5 
~Q8coy- tic J; 9-f 

c 8 SrStt-T ^s<-$mm\t?rC 5~C 8 4 

[0 0 5 6] ftlc, *SMII«li:i»**55R*it*'f w< 
l OcoI6^(c:ov>TiftP^-r5o 

[0 0 5 7] _ti£<OiI9, **lfeffi«ICi^^^jH5igS 

w<-* i o i^shs mi, a: 

ssr 1 1 frhoAJjnstE p v a^&saa 1 9 ^iev 

o©»SWJ:Dti*v^»^lcri|»flE»ff«:ff5 0 #&EE 

(7) h7>'/^?Ql (Oxa-x-r d 1 t!30 Y7>i? 
^?Q3^-T^f d 3 WJtSrMHi" £ (-JzoT 

[0 0 5 8] 

e B = (EpvXdl) /d3 (1) 

S; (1) K&V^T, e B ttWffayfyti 3 coffin 
[0 0 5 9] a; (l) ^e>«6d**J:5lc, If-^BE^y 

<0x^-x>f d 1 i:^3<0 h7V^^Q30fa-r 

4 d SCDttl-JzoTifc* 9, IS 1 (O hy>i/^&Ql<o 
f a-r^ d 1 <0#ji^3<0 hyy^^Q 3^7^- 

x^ d 3 J: 9 fc*$v^»£f;:tt#ff»fK fg3<o 
h7>^?Q3 ©fi-T ^ d 3^Sl(0 hy^ 
^?Ql^-r^f d 1 i 9 fc*£^*£fc:tt»flE 

[0 0 6 0] Il(^h7>^^Ql^Ta-r 
^ d lRXffS3<D h7Vi/7?Q307^-7^ d3<D 

[0061] ia 4 mwt % s 1 <d i"<*vtvfrmqm- 

5 3(0 w</i^ 9 fc«V^J|K*3tt5y— 2(0 

mtt^94 5^^HT?*>9, K«E«W1 1**6 to A 
T^UffiE p v *s^jH5«jg 1 9 (om/± V o ©jftfcHiJ; 9 fc 

ev^«iw*a*:Lt:*LTv^5ci:*»e>, ^kwmjes 
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[0 0 6 2] El4tC^Six5«t9tC, y-h[e]5§42 
tt, M«i*S 1 fcWSRS 2S:Jt«U, MWt-frS 1 
i5»S8S 2 i 9 ti^V^^I-*5^Ttt#|^i±^^- 
^»J»flr*c 1 fc/vf l"^* U iBt, *J»«*S 1 

**!HSfS*c 2£^ w</u£1-2> 0 £oUi, y-MU 

10 ^-S 3 45j»^Rs 2«t9 t>(SV^SBWK*5V^Ttt#l*JE3 

[0 0 6 3] £*U;:J;9, J»flE=>v<-*M*«#c 
1 t c 2ttSlMc®tB{f#t*9, #^JE=»>-^-^ftiJ 
fp«#c 3 £ c 4tt2lMilffiffi{t*£ftS<0^ ilS 
(/!2©h7^?Ql, Q2d^457-Ai % ^ 
3St>l4^h7>^^Q3 s Q4/^o&5T-A 

U Ml<o h7^^Q 1 £§!2(0 h7>y^^Q2 
^l?|B$l:tyLfct), i3Oh7yy^^Q3t|4(0 
20 h7^^Q4«i:tyf5: iris*^«fc9, # 

/<-*ffl»flM§-c 3 t c 4^l:tt7y K^-f Atf#A 

[0 0 6 4] ccoi^JfcSifPi^tottSCii:*^, MA 
ff#S l(OU^^;&sflJW{I#S 3©^;i/j; 9 fciSvvft 

1 <D^m 3(Dhy l/is* 9 Q 3 07^ -7^fd3i0 
fc&«»fc*#<*9, l 3tt#JE» 

30 £\ H4fc*£it5J: S?17?/^IS4<0 hx^v^ 

*Q l~Q4(0^ii«ffii: LTte, HlOh?^? 

Q 1 i»3© h7^?Q3i^LT^5tti 
fill) , gl^h7y^^Qli$4^)h7yy^? 

Q4^^-VLTV^5^ffi (^3) Xy|20h7>v f 

7^Q2i^40 h5>'v ? ^^Q4^7f-^LT^6iKffi 

OWE 4) SrH9jgrri:t«5. JWffay^l 
3^#/EK)^^n9^^fi, S2^)h7^?Q2 
iri30h7y^?Q3MyitV^5ftl (ttjft 
2) f±#ffiL4v\ 
40 [0 0 6 5] 135(4, Mfffll-grS lOl^OU^IBUlfS* 

S3©^J: 9 tffiv^ffilciottS^— h(s]5S4 2(0 
»f^*:*-*'^>f 5^H"e*>9, K«««l li^(0A 
7^tt/±E p v i 9 <oB/± v o <o<fe*Mit J: 9 fc 

j8E"Cfc5SMff ^-S 1 (OU-</K4Bi^6tl(C^$tlT^ 
[0 0 6 6] @5t*Sii5J: 5t-, »JWfll»Sl©U 
50 (4, ^3 h7^?Q307^-7^ d 3(0*^^1 



* 



(7) 
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<D YyVs^fQ. l ©7*3.— d 1 J: 9 

#<49, H-RIE^^-* i 3««EIM£«:tT5. # 

agilftlS^ LTte, Il^h7>^?Qlti3^h 
^h7^^Q4^LTV^M 0t*cfi4) £H 



ttt, SH co hy^v^^^Q 1 t^40 h7 y 

[0 0 6 7] 06 (a) - (d) ^n^ttffil- 
«t»4K43»t6*»il*-f 1 OCO^ffilHSSBlX* 

& So 

[0 0 6 8] @6«>f)flbKJ;?l:, tfcliBl £:W§3 

ttdtffESKl li>5)OA*«EEpvJ:ni«4!) 
<#EttftO , ttttl £l*lS2#»!>ig;*;h,5»§\ # 
P£JE=> 1 3©ffl*«JEf±Sii6«Rl li»f>©A 

[0 0 6 9] J£t±iftWUtttflncj:iK = 

-9 1 5tJ:o-CiE?£iS^***tfca. Ifilll 9 

[0 0 7 0] ^Oi9t> #P£ffi 
=> 1 3 Srt#^i-5^ 1 ~^ 4 CO h 7 y'JT- 9 Q 

1 ~Q4co^-y/^-7(± > ftjflpff S 1 5.1/ S 3 t iBS 

^xtf g Kjiftlcff ~ £ left 9 , g-IEmifkfe&m 
\t<D® 9 #fr 9 A— Xtrfi 1 5Ci So 

[0 0 7 1] *nififfi«ttev^ri±. 4>ffl="^f 

ViM 4H*Hffi=» 1 3 5 RHC 

Mb Lxamn F~m+n Fm&vx< , /hs*7 

SittlSR-f y/<-? l 0±#Sr/J^b1-5C,i:^^Itgi 

[0 0 7 2] #«HHU a±<cHteffi«t-ffiS$tv6r. 
[0 0 7 3] f'J^tf , ilBlQSeOI^A**^*^**^ 

w^-;?i o£g£:3f$5£-t-5 
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20 



40 
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-^$WIh1SS2 ilr^$4x5tH^l;jsS*-^Mro^m 

ImCOj^t)l;lll^li£Vo«:fflV\ tti^HEEV o CD ft 
t>9 tctti^S/EcDgtlfl^ffl^ixtf <£V\ 
[0 0 7 4] 

[Ell] #38W©£F£ LV'Jtttjro£d*ft»&Xti&S'f' 

* i ocDisissEi-efeSo 
[02] 9 wimi&2 iottis^e<) 

[03] y(>'<-fi$m®&2 2 (vmf&zm&m^-t 

[04] $IJ#Pff S lCDU^/l-^^ff^-S 3©1"</V< 
[05] 



*-SyS 1 CD U-^l^ftJMf -f-S 3 © W</V 

i 9 fctevvRtelcJatt*?'- Me]J&4 2 ©»f^**i-^ 

[06] (a) ~ (d) ^ttm^ii 1 4 K 

[0 7] £*©3fcttS*W>v<-*©@KHT*>5o 



1 0 

1 1 



30 13 #&JE 

1 4 

1 5 

1 6 

1 7 

1 8 




50 



1 9 

2 1 

2 2 

3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 

3 9 

4 0 
4 1 
4 2 



(8) ^2 0 0 3-8 8 1 4 0 




(9) 
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[15] 



[06] 




S 3 



S 1 






[0 7] 



Yin 




i 



Vac 



F^-A(##) 5H007 AA06 BB07 CA02 CB05 CC07 

CC09 CC12 DA03 DA06 DB01 
DC02 DC05 EAOl EA02 EA15 
5H730 AA15 BB13 BB14 BB81 BB86 
DD04 EE59 FDOl FD31 FF02 
FG05 FG16 



(10) 



^2 0 0 3-8 8 1 4 0 



